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Pineapple Growers Association of Hawail

1116 WHITMORE AVENUE, WAHIAWA, HAWAIl 956786-1333

November 10, 19993

Mr. David Widawsky

Chemical Review Manager

Special Review and Reregistration Division
United States Environmental Protection Agency
401 M. Street, S.W.

Washington, D.C. 20480

Dear Mr. Widawsky,

Enclosed are three copies of a Data Summary Repori on
the Use and Benefits of Oxamyl in Pineapples prepared by the
pPineapple Growers Association of Hawail.

The purpcse of the Data Summary Report is to provide
EPA with the best informaticon available to pessible
inccrporation into the Risk Assessments on Oxamyl.

The basic suggestion that you are already well aware of
is that it is appropriate to use actual application rates
and acres treated per year to develop a reasonable case risk
estimates. Worst case risk estimates based on exaggerated
application rates and overly conservative assumpticns will
not provide EPA with risk estimates that are appropriate for
decision making purposes during reregistration.

We look forward to meeting with you on November 1€,
1999 to discuss potential issues raised in the Data Summary

Report. We apologize for the Report's length, however, it
was important t£o cover all of the potential issues to
minimize duplication of work. If there are any guestions,

please do not hesitate to call me at (808) 621-1205.

Sincerely,

(4l H. Dt

Pineapple Growers Association of Hawaiil
Calvin H. Cda
Member, Ag Practices Ccmmittee

Xc: PGAH Board of Directors
Dr. Sheryl Reilly (EPA)
Mr. Mark Fox
Dr. Chauncey Ching

.
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1. Introducticon

This Data Summary Report prepared by the Pineapple Growers
Asscciaticon of Hawaii for the United States Envirconmental
Protecticen Agency provides information on actual maximum single
application and actual maximum cumulative application rates, types
of applicaticn methods used in Hawail, applicable worker exposure
scenarios, SDWA groundwater quality monitoring data from the
primary use area, chemical and non-chemical alternatives, and
benefits of oxamyl uses in pineapple grown in Hawaii. The purpose
of this Data Summary Report is to provide EPA with the best
available information on oxamyl uses in pineapple for
incorporation into the Risk Assessments and Reregistration
Eligibility Document for oxamyl.

Vydate L (24 percent oxamyl: {Methyl N'N'-dimethyl-N-{methyl
carboamoyl) } ~1-thiooxcamidate) 1s registered (EPA Reg. No. 352-
372) as a prepiant and postplant nematicide to control parasitic
nematodes in pineapple culture. In pineapple productiocon in
Hawaii, oxamyl is commonly but not widely used by pineapple
growers. Approximately 24 percent of the totzal planted acreage
may be treated In a given year.

Due to its high acute toxicity and widespread use on a
variety of food and non-food crops, oxamyl is one of the carbamate
pesticides that will be &valuated by EPA in Human Health and
Frvironmental Risk Assessments under the Food Quality Protecticn
Act of 1996. Carbamate and organcphosphate pesticides exhibit
anticholinesterase activity, which normally drives toxicity values
used in Risk Assessment.

The Pineapple Growers Association is not suggesting that EPA
group carbamates and organcphosphates together for aggregate risk
estimates. However, due to similarities in toxicity and use
patterns, the evaluation of one pesticide may provide guidelines
in the evaluation of ancther pesticide to reduce duplication of
work. Fenamiphos, an organcphosphorous pesticide, is the primary
registered nematicide used for pestplant control of nematcdes in
pineapple culture. The Risk Assessments for fenamiphos
distributed on September 2, 1599 provides a baseline on the issues
that will need to be addressed in the Risk Assessment for oxamyl.

The issues that may need to be addressed in the Risk
Assessments for oxamyl include acute and chronic dietary risks,
aggregate dietary risks with drinking water exposure, worker (and
residential) exposure risks, potential risk mitigation measures,
and environmental and ecoclogical risks.

The Risk Assessments typically use the maximum single
application rate and maximum cumulative application rate for
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granular and ligquid formulations for each possible exposure
scenario in the calculaticon of human health and envircnmental risk
estimates. This approach tends to provide overly conservative
risk estimates for EPA decision making purposes. Under FQPA
especially when aggregate risks are considered, this approach does
not provicde EPA with accurate information that will be protective
of human health and the environment while preserving agricultural
in the United States.

The Risk Assessments for oxamyl may evaluate all potential
exposure scenarios from two distinctly different growing areas,
Hawaii and Puerto Rico. Granular feormulations of oxamy.l are not
used in Hawaii, therefore, exposure scenarios for granulaxr
formulations are not applicable to Hawaii. The high preplant
single applicatiocn rate of 4 lbs. active ingredient per acre for
preplant applications is not used commercially in Hawaii. Most of
the treated acreage is treated with chemigaticn application
methods at lower than maximum single application rates allowed on
the prcduct label.

In Hawaii, crop damage and crop failure associated with
parasitic nematodes has been a continuing problem for more than 90
vears. Creop damage resulting from nematode feeding can result in
severe economic losses and crop failure when nematcdes are not
controlled. Control of parasitic nematodes in pineapple is the
most important limiting factor affecting crop yilelds, predict-
ability of fruit harvests, and recovery of value added fruit
sizes. Without effective nematcde control, the Hawalian pineapple
industry would not be competitive in today's global market
ultimately leading to the closure of existing pineapple
operations.

In pineapple culture, chemical control practices for nematode
control includes use of preplant soil fumigants applied at time of
mulching for all acreage followed by selective use of postplant
applications of registered non-volatile nematicides. Fenamiphos
or oxamyl are used alone or in alternating applications to manage
nematode population densities through inhibition of feeding and
reproduction allowing for the extension of the economic crop
cycle. Ethoprop is not used commercially in Hawaii.

Use of postplant nematicides allows extending of the crop
cycle from two (2) to three 3) crops in some pineapple growing
areas. More than 85 percent of the total inputs in pineapple
production are dedicated toc the first two years of the crop. By
extending crop cycles through effective nematode management
practices, profitability of operations are improved by reduction
in planting reguirements resulting in an overall reduction in
pesticide (soil fumigants, herbicides) use.

The Environmental Protection Agency is currently reviewing
available data to make the Risk Assessments for oxamyl more
comprehensive and realistic. During the reregistration process,
Hawaiian pineapple growers will be willing to take reasonable risk
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mitigation measures to ensure the continued registration of oxamyl
in pineapple. Recently, the Agency (Widawsky to Oda, verbal
communication) requested site specific information on oxamyl use
in pineapple including but not limited to application methods,
application rates, the importance to growers, and the availability
of effective registered alternatives.

Oon behalf of the Hawaiian pineapple industry, the Pineapple
Growers Asscciation of Hawaili respectfully submits the fcllowling
information related to oxamyl uses and potential risks that may be
asgsociated with agricultural uses in Hawaill.

2. Background Information
2.1 Hawaiian Pineapple Industry Statistics

Smooth Cayenne pineapple has been grown commercially in
Hawaii for more than S0 years. With the unfortunate decline of
the sugar industry in Hawaii, the pineapple industry 1is currently
the largest agricultural industry operating in the State in Terms
of employment and crop value.

Today, the pineapple industry in Hawali cultivates
approximately 27,000 acres of pineapple grown on the iglands of
Maui and Oahu (see Appendix A, Location Maps). Agricultural
cperations, cannery and fresh fruilt packing facilities employs
more than 3,700 people. 1In 1898, total pineapple production is
estimated at 431 thousand tons valued at 260 million dollars.

2.2 Botanical Characteristics of Pineapple and Pest Biology

Damage to the root system and resuitant yield losses are
amplified by the nonregenerative botanical characteristic oI
pineapple roots and the poor distribution of rainfall. 1In
addition, parasitic nematodes have the ability to survive
starvation and desiccation during fallow periods. The long length
of crop cycles, availability of suitable habitat for reproduction
and maturation, high reproductive capacity per generation, and the
relatively short life cycle of reniform nematodes are conducive to
the establishment of high nematode population densities.

Smocoth Cayenne pineapple (Ananas comosus {(L.) Merr.) grown
commercially in Hawaii is a perennial plant that requires
functional root systems to produce multiple ratocns (or crops) .
Economic pineapple production in Hawaii is based on a two (2) to
three (3) crop cycle regquiring approximately 4 years for
completion.

2.2.1 Botanical Characteristics of Pineapple

Pineapple roots originate adventiticusly and do not
regenerate if killed to the stem. As the stem grows, rools
continue to originate in the leaf axils, however, only roots in
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contact with the soil are functional for absorption of soil
nutrients, moisture, and anchorage of the plant. The
nonregenerative botanical characteristic of pineapple raots
accentuates damage caused by nematcode feeding. Partial or total
loss of the root system resulting from nematode feeding can result
in crop failure.

2.2.2 Pest Bioclogy

In Hawaii, of the six (6) plant parasitic nematode species
found in pineapple culture, only the reniform nematode

(Rotylenchulusg reniformis Linford) and the root knot nematcde
(Melcidoayne javanica) are of major economic importance. Reniform

nematodes are well adapted to pineapple field conditions and are
the principal parasitic nematode species found 1in pineapple
culture. Rootknot nematodes are not evenly distributed throughout
pineapple growing areas. When present, roct knot nematodes can
result in severe econcmic losses if not controlied.

The reniform nematode is primarily an obligate, sedentary
ectoparasite. Only the female is considered parasitic since males
never enter and feed upon plant parts.

Juvenile females migrate into potential host roots, sometimes
becoming wholly embedded, but more often their posterior ends
protrudes from the roots. They feed on cortical tissue of lateral
roots and do not appear to seriocusly affect elongation of primary
roots. Females grow and develop into a saccate, kidney shape. At
this stage, male fertilization occurs. Reproduction 1is bisexual.
Cases where reniform nematodes has reproduced parthenocarpically
are documented, however, such incidents are rare and the eggs
produced generally do not develop.

The reniform female lays her eggs in a gelatincus matrix
approximately 11 days after the start of feeding. A single female
may produce 120 to 275 eggs at a time. '

Eggs hatch within 8 days. At hatching, the ratio of males to

females i1s approximately 1:1. In soil samples, males will
generally outnumber females. Once they have left the egg, second
stage larvae reguire three (3) molts to become adults. The larvae

develop into males and infective females without feeding or root
invasion. The complete life cycle if environmental conditions are
suitable reguires approximately 25 days.

During fallow pericds, nematode population densities may be
reduced by starvation (removal of plant hosts) and desiccation.
Reniform nematodes are well adapted for survival during fallow
periods. They can withstand severe desiccation surviving in an
anhydrobiotic state in air dried soil for approximately 7 months.

The rate of drying is an important factor for nematode
survival during desiccation. Survival is enhanced considerably
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when they are dried in plant tissue, mud, or similar materilial that
reduces water loss from the nematcde and/or protects it from
complete dehydration.

The ability of females to enter a plant, mature, and produce
eggs within 10 to 11 days increases its potential for maintaining
viable, population levels.

2.3 Pineapple Crop Management

In pineapple growing areas, use of long clean fallow
invelving intercycle weed and pineapple volunteer control to
eliminate alternate hosts helps to reduce carry over nematode
infestations. Because of the limited land base, not all fields
are managed under long intercycle management practices.

Two methods of land preparation used in pineapple culture are
based on the length of the intercycle and potential for nematode
infestation. In both systems, land preparation begins with
“knockdown' or destruction of the old ratcon cxrop. Soil
preparation for long intercycle fields includes knockdown, scil-
incorporation of crop residues followed by a long clean intercycl
(6 months or more) to allow for decomposition of crop residues and
reduce carry-over parasitic nematode infestations. For short
intercycle fields, cultivation practices include knockdowrn, drying
and burning of crop residues prior to final land preparation. A
minimum of five (5) to six (8) weeks drying time is allowed before
burning of the remaining plant residues.

Following burning or a long intercycle, soil amendments
{lime, phosphates) are broadcast for later incorporation into the
soil. Final land preparation is accomplished with disk harrows
and subsoilers used alternately to obtain the desired soil tilth.
Good soil preparation in all fields is stressed to insure adequate
soil continuous air space that is critical for effective preplant
soil fumigation and uniform plant start.

After final land preparation, polyethylene mulch, 1,3
dichloropropene {(or methyl bromide on the island of Maui only;,
drip tubing, and preplant fertilizers are applied from tractor
mounted eguipment.

Vegetative parts of the pineapple plant are planted by hand
approximately 14 days after mulching operations at regular
spacings marked by polyethylene mulch.

During the growing cycle, pesticides and fertilizers are
applied to the crop with truck mounted sprayers and/or through the
drip irrigation system to maintain healthy, productive plants. As
covered in section 3, oxamyl (or fenamiphos) applications start at
two to three menths after planting and are used to manage nematode
populaticn levels allowing for the extension c¢f the crop cycle.
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Pineapple culture in Hawalii 1s converting from truck mounted
poom irrigators and moveable sprinkler systems to drip irrigation
culture. Drip irrigation culture allows for frequent application
and more efficient use of water, fertilizers, and nematicides.
Drip irrigation culture has resulted in increased yields, more
unifecrm fruitc size distribution, reduction in growing times and

the capability of producing more crops per cycls. However, a
large capability of producing more crops per cycle. However, a
large percentage of cultivated land is not or cannot be drip
irrigated.

Plants are allowed to grow for 10 to 14 months until they
attain plant weights of 4.0 to 6.0 pounds. When plarnts are
vegetatively mature, flowering is induced with ethylene gas or
ethephen to initiate fruit production.

The first crop referred to, as the “plant crop' 1is harvested
18 to 22 months after planting. Subsequent crops are referred te
as “ratccn crops'. Two {(2) ratoon crops are normally harvested
from a single planting in areas treated with pcestplant
nematicides. The complete three (3) crop cycle from planting to
last harvest requires approximately 4.0 years.

2.4 C(limate, Geology, and Hydrology of Pineapple Growing
Areas

2.4.1 General Setting

Large scale commercial pineapple production by three separate
companies is found on two of the main Hawaiian islands, Maul and
Oahu. Pineapple can be grown at elevations ranging from sea level

—to 3,000 feet above sea level in a wide range of scil types and
climatic conditions. Most of the commercial pineapple crop 1is
irrigated by truck mounted overhead irrigator, moveable sprinkler,
or drip irrigation systems.

On the island of Oahu, pineapple is grown in Central Oahu
above four distinct aquifer systems consisting of the Ewa-Kunia
Basal Aquifer, Wahiawa High Level Body, Waialua Basal Aquifer, and
the Waiawa-Waipahu Basal Aquifer.

On the island of Maui, pineapple preduction is found in East
and West Mauil above three main aguifer systems: Honomanu, Kula,
and Honolua. -

Pineapples growers are very sensitive to potential
contamination of groundwater resources dus to agricultural use of
pesticides. The hydrogeologic cenditions in pineapple growing
areas are not conducive for but not immune to groundwater
contamination. In the past, unforseen groundwater contamination
may have occurred as a result of use of brominated ligquid secil
fumigants in pineapple culture, industrial uses of cleaning
agents, military uses of scolvents, and military and civilian
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petroleum product releases. Hawallan pineapple growers have a
strong commitment to make any changes to agricultural practices,
if determined to be necessary, te minimize the potential for
contamination of groundwater rescurces from agriculturai
activities.

It is impractical to discuss in detail the diverse climatic,
geologic, and hydrologic characteristics of each pinezapple growing
zrea. BRasic information on the hyvdrogeology of the islands of
Maui and Oanu to provide EPA with a reference during the
evaluation of environmental risks that may be related to oxamyl
uses in Hawaii.

2.4.2 The Island of Oahu

The island of OCahu was formed primarily from two shield
volcances, Koolau and Waianae. The Koolau dome and the lower
portion of the Waianae dome consist mainly of thin basaltic flows,
generally less than 10 feet thick. The Wahiawa Plateau, which
lies between the two volcances consists of lavas from the younger
Koolau volcano ponded against the eroded slopes of the Walanae

volcano. The permeability of the coastal plain sediments 1is
considerably lower than the permeability of the underlying basalt
aquifers. The sedimentary boundaries act as caprock restraining

the seaward movement of groundwater.

The goil in pineappie field areas can be variable but consist
primarily of two soil series, Kunia and Wahiawa, part of the
USToxic Humitropept subgreoup, formerly called low humic latosols.
The Kunia and Wahiawa series are silty clays whose mineralogy is

kaolintic. The soils are friable, blocky, and moderately
permeable. Available moisture is approximately 15 percent. The
Wahiawa series has significantly higher manganese conténc than the
Kunia series. The soil layer may be up to two feet thick.

' The depth of weathering in pineapple growing areas carn be as
great as 150 feet. The weathered zone consists of a few feet of
soil, and then an in-situ highly weathered basalt called
saprolite. The soil layer is dark red brown siity clay, the
subscil is a lighter red to tan heavier clay, and the saprolite is
predominantly tan to brown and grainy. Both soil and subsoil are
characteristically clayish and represent complete chemical and
physical breakdown of the original basaltic rock. Saprolite
retaing recognizable textural features of the parent basalt while
having undergone complete chemical alteration. Saprolite is among
the lowest permeability rock in Hawali. Below the weathered zone,
unaltered layered basalt occurs to depths beyond the range of
hydrologic interest.

Basalts are highly permeable as a result of clinker layers,
lava tubes, irregular openings within and between the surface of
the flows, and contraction joints that formed on solidification
having hydraulic conductivities of 1000 to 2000 feer per day. In

Tl TR



Oxamyl
November 5, 1999
Page 9 of 31
contrast, saprolite has hydraulic conductivity of less than one
foot per day.

Rzinfall is the ultimate source of recharge to the basal
aguifers. Most of the recharge of the aguifer systems (up to 70
percent) comes from the Koclau fecrmation. Other scurces of
recharge water includes subsurface inflow from dike compartments
at higher elevations, seepage from streams, and deep percolation
of irrigation water. Average rainfall iIn pineapple growing areas
ranges from 28 to 60 inches per year. In general higher rainfall
ig found at higher elevations and is strongly influenced by the
prevailing northeast wind direction off the Koolau formation.
Over pineapple growing areas, storm events are normally associated
with southerly (Kona) wind direction during the winter months.
Towards the south, the surface water features the two principal
tributaries of Waikele Stream, Waikakalaua and Kipapa. Towards
the North, surface water features include Kaukonahua and Poamoho
Streams. An irrigation basin called Lake Wilson is used for
recreational purposes and irrigation of sugarcane and diversified
crops located te the north,

Groundwater is the principal source of drinking water on the
igland of Cahu. Fresh water occurs as a lens floating on salt
water. Depth to groundwater varies dependent on the type of
groundwater systems. Basal aquifers are found approximately 20
feet above mean sealevel. High level aquifers are found within
500 to 600 feet below ground surface. The freshwater cores are as
deep as 200 feet.

Three types of regional groundwater systems have been
identified in Central Oahu: the basal aquifer, dike impounded
water bodies, and the Wahiawa High-Level water body. The Wahiawa
High-Level Bedy is in the center of the island of Oahu, with dike
impounded water bodies and basal water bodies on the margins of
the island. 1In general, groundwater flows from the system of dike
impounded bodies and the Wahiawa High-Level water body to the
basal water bodies from hich to low elevation.

High level and basal aguifers on the islands of Oahu and Maul
have been susceptible to groundwater contamination from volatile
organic compounds related to human activities {industrial,
military, and agricultural socurces). Oxamyl has been used in
Central Cahu in pineapple fields located over the Ewa-Kunia
Aquifer System, the Waiawa-Waipahu Aguifer System, and the Wahiawa
High Level Agquifer System since the early 1980's. Safe Drinking
Water Act groundwater monitoring has demonstrated that oxamyl
residues have not been detected in groundwater supply wells
located in the primary application sites.

2.4.3 The Island of Maui

The current oxamyl applications are primarily located on the
island of Oahu. Oxamyl may be applied on the island of Maui in
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